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LV WKH EUHDNGRZQ LQ FRPPXQLFDWLRQ EHWZHHQ PHGLFDO
SURIHVVLRQDOVDQGSDWLHQWV
+RZHOOV VXJJHVWV WKDW WKH³DUWRIJHQHUDOSUDFWLFH OLHV LQ WKH
DELOLW\WRFRPPXQLFDWHZLWKSDWLHQWV´>@+RZHYHUSHRSOH
ZLWK /'V KDYH D YDULHW\ RI LPSDLUPHQWV WKDW LQIOXHQFH WKHLU
DELOLW\WRSDUWLFLSDWHLQFRQYHUVDWLRQV>@)LUVWRIDOOFRJQLWLYH
LPSDLUPHQWV DIIHFW DQ LQGLYLGXDO¶V DELOLW\ WR OHDUQ PHDQLQJ
SDWLHQWVDUHOLNHO\WRKDYHDUHVWULFWHGNQRZOHGJHRIWKHKXPDQ
ERG\DQGPD\EHXQDEOHWRUHFRJQL]HWKHSUHVHQFHRIFHUWDLQ
PHGLFDO FRQGLWLRQV >@ 7KHLU H[SUHVVLYH VNLOOV PD\ DOVR EH
DIIHFWHG DQG WKLV LPSHGHV WKHLU DELOLW\ WR FRPSUHKHQVLEO\
GHVFULEHWKHV\PSWRPVWKDWWKH\GRDFNQRZOHGJH2QWKHRWKHU
KDQGSHRSOHZLWK/'VRIWHQKDYHEHWWHUUHFHSWLYHVNLOOV>@DQG
ZLOO KDYH PRUH VXFFHVV DFTXLULQJ WKH LQIRUPDWLRQ EHLQJ









3DWLHQWV ZLWK PLOG OHDUQLQJ GLVDELOLWLHV 0/'V PD\ XWLOL]H
$OWHUQDWLYHDQG$XJPHQWDWLYH&RPPXQLFDWLRQ$$&GHYLFHV
>@ WR DVVLVW WKHP LQ FRQYH\LQJ WKHLU QHHGV7R H[SORUH WKH
SUHYDOHQFHRIWKHVHWHFKQRORJLHVZLWKLQWKHFOLQLFDOGRPDLQWKH
DXWKRUVKDYHFRQGXFWHGDVHSDUDWHVFRSLQJUHYLHZ7KHILQHU
GHWDLOV RI WKH VWXG\ KDYH EHHQ GHVFULEHG SUHYLRXVO\ >@









DYDLODEOH GXULQJ WKH GHYHORSPHQW RI VXFK WHFKQRORJLHV :H





XVHG WKH UHVXOWV RI WKH VFRSLQJ UHYLHZ WR VKDSH 
UHTXLUHPHQWVJDWKHULQJ LQWHUYLHZV LQYROYLQJ D SXUSRVLYH
VHOHFWLRQRIH[SHUWVLQ/'V$WHFKQRORJ\SUREHZDVGHYHORSHG
XVLQJWKLVGDWDDQGVXEVHTXHQWO\SUHVHQWHGWRDVXEVHWRIWKH






RIWHQ FRQVLGHUHG DV D OLWPXV WHVW WR WKH HIIHFWLYHQHVV RI























WR GHYHORS LQ FRQMXQFWLRQZLWK WKHYLHZVRI VWDNHKROGHUV D
WDEOHWDSSWRSURPRWHFRPPXQLFDWLRQEHWZHHQ*3VDQGSDWLHQWV
ZLWK0/'V,QWKLVFRQWH[WWKHWHUP³PLOGOHDUQLQJGLVDELOLW\´
PD\EHDSSOLHG WRDQ LQGLYLGXDO LI WKH\VDWLVI\ WKHIROORZLQJ
FULWHULDDVOLVWHGE\WKH:RUOG+HDOWK2UJDQL]DWLRQ>@³WKH\

































7KH ILUVW VWDJH ³'HYHORSPHQW´ KDV DOPRVW FRPH WR LWV




GHVSLWH WKH FDOO IRU WKH LPSOHPHQWDWLRQ RI KLJKWHFK GHYLFHV
EHLQJPDGHDVIDUEDFNDVWZRGHFDGHVDJR)XUWKHUPRUH$$&
WHFKQRORJLHVDUH\HWWREHHPEHGGHGZLWKLQFRPPRQSUDFWLFH





LQWR DQG LPSURYH FXUUHQW SUDFWLFH 7KLV KDV EHHQ SDUWLDOO\
DFKLHYHG YLD WKH UHVHDUFK SUHVHQWHG LQ WKLV SDSHU EHFDXVH LW
GHVFULEHVWKHGHYHORSPHQWDQGHYDOXDWLRQRIDWHFKQRORJ\SUREH
EDVHG RQ WKH UHTXLUHPHQWV LGHQWLILHG E\  H[SHUWV LQ /'V
'XULQJ IXWXUH UHVHDUFK DGXOWV ZLWK 0/'V ZLOO EH JLYHQ WKH
RSSRUWXQLW\WRLQWHUDFWZLWKDQGVXEVHTXHQWO\VKDSHWKHGHVLJQ
RI WKHSUREH LQSUHSDUDWLRQ IRU VWDJH7KH³)HDVLELOLW\DQG
3LORWLQJ´DQG³(YDOXDWLRQ´VWDJHVZLOOUHTXLUHWKHLQWHUYHQWLRQ
WREHHPEHGGHGZLWKLQWKHFOLQLFDOGRPDLQDQGLWVSHUIRUPDQFH










5&* ZDV D PDVWHU¶V VWXGHQW DQG KDG \HDU H[SHULHQFH LQ
FRQGXFWLQJTXDOLWDWLYHUHVHDUFK7KHSURWRFROXVHGZDVPRGHOHG
DURXQG WKH WKHPHV WKDW HPHUJHG IURP WKH DIRUHPHQWLRQHG
VFRSLQJUHYLHZ>@DQGWKLVZLOOEHGLVFXVVHGLQWKH3URFHGXUH






















DQG ZLOO XSGDWH WKH JXLGHOLQHV SUHVHQWHG LQ WKLV SDSHU






VWDJH7KH UHFUXLWPHQWSURFHVV LQYROYHG WKH ILUVW 5&*DQG
VHFRQG DXWKRUV 00% FRQWDFWLQJ YDULRXV /' FKDULWLHV
DFDGHPLFVDQGJRYHUQPHQWDJHQFLHVYLDWHOHSKRQHDQGHPDLO
WKURXJKRXW WKH FLW\ RI *ODVJRZ $ WRWDO RI  SDUWLFLSDQWV
FRQVHQWHGWRWDNHSDUWIHPDOHVDQGPDOHVDWZKLFKSRLQW
UHFUXLWPHQWFHDVHGDVZHKDGUHDFKHGRXUWDUJHWVDPSOHVL]H












WKH H[SHUWV SRWHQWLDO EDUULHUV WR $$& WHFKQRORJLHV




DQG FRQILGHQFH LQ FRQVXOWLQJ ZLWK SDWLHQWV ZLWK /'V 7KH
TXHVWLRQ VHWV SUHVHQWHG WR WKH SDUWLFLSDQWV DUH SURYLGHG LQ
0XOWLPHGLD$SSHQGL[2QFRPSOHWLRQRIWKHLQWHUYLHZVWKH
H[SHUWV ZHUH DVNHG WR UDLVH DQ\ WRSLFV WKDW KDG QRW EHHQ






WKHQVXEMHFWHG WRD IUDPHZRUNDQDO\VLV >@ WRSURGXFHD
VWUXFWXUHG VXPPDU\ RI WKH UHTXLUHPHQWV GLVFXVVHG E\ WKH
H[SHUWV)LUVWDQLQLWLDOWKHPDWLFIUDPHZRUNZDVGHYHORSHGE\
5&* EDVHG RQ WKH WKHPHV DQG VXEWKHPHV WKDW HPHUJHG





VLPLODUFRGHV WRJHWKHU WR IRUPRYHUDUFKLQJ WKHPHVDWZKLFK



































,Q SUHSDUDWLRQ IRU SKDVH  WKH OHDG DXWKRU XVHG WKH GHVLJQ








IXWXUH UHVHDUFK D VXEVHW RI WKH H[SHUWV GHVFULEHG LQ7DEOH
ZHUH UHTXLUHG WRSDUWLFLSDWH LQDXVDELOLW\VWXG\7KHH[SHUWV
FRPSOHWHG  WDVNV XVLQJ WKH SUREH DQG FRPPHQWHG RQ WKH
IHDWXUHVWKH\IHOWZHUHDFFHVVLEOHWRWKH/'SRSXODWLRQDQGWKRVH







DQG 5HGLFH >@ WKH VDPSOH VL]H ZDV VHW EHWZHHQ  DQG 
SDUWLFLSDQWV7KLV VXSSRUWV WKH UHVHDUFKHUV LQ DGGUHVVLQJNH\
GHVLJQDQGIODZVRYHUDVKRUWSHULRGRIWLPHUDWKHUWKDQKDYLQJ
WRFDUU\RXWDQH[WHQVLYHQXPEHURIVWXGLHVWRREWDLQVLPLODU





















UHFHLYHG ZDV WKHQ XVHG WR UHILQH WKH UHTXLUHPHQWV H[WUDFWHG






7R H[WUDFW WKH IHDWXUHV GHHPHG WR EH DFFHVVLEOH WR WKH /'





























LQWHUSUHWDWLRQ RI V\PSWRPV >DQG@ WKHLU DELOLW\ WR
FRPPXQLFDWHV\PSWRPVPD\EHGLIIHUHQW2XUDELOLW\










WR GR ZLWK DEVWUDFW WKLQNLQJ RU MXVW EDVLF
FRPPXQLFDWLRQ
,PSOHPHQWLQJ$FFHVVLEOH/DQJXDJH
3RWHQWLDO VWUDWHJLHV GLVFXVVHG E\ WKH H[SHUWV WR LPSURYH WKLV
FRPPXQLFDWLRQ IRFXVHG ODUJHO\ RQ WKH ODQJXDJH XVHG E\
VWDNHKROGHUV)LUVW RI WKHSDUWLFLSDQWV VWUHVVHG WKHQHHG WR
XWLOL]HFOHDUDQGVLPSOLVWLFODQJXDJHDQGDYRLGPHGLFDOMDUJRQ
ZKHUHSRVVLEOH6WU\GRPHWDOFDPHWRDVLPLODUFRQFOXVLRQZKLOH
HYDOXDWLQJ WKH DFFHVVLELOLW\ RI PHGLFDO LQIRUPDWLRQ OHDIOHWV
KRZHYHU WKH\HVWDEOLVKHG WKDWVRPHFRPSOH[ WHUPVVXFKDV
EUDQG QDPHV ZHUH FUXFLDO WR SDWLHQW¶V FRPSUHKHQVLRQ >@
7KLV VXJJHVWV WKDW GHYHORSHUV RI PHGLFDO $$& DSSV VKRXOG
FRQVLGHU WKH YLHZV RI SRWHQWLDO XVHUV ZKHQ FUHDWLQJ WKLV
LQIRUPDWLRQWRHQVXUHLWLVXQGHUVWRRGDVLQWHQGHG
0RUHRYHUIXUWKHUSDUWLFLSDQWVUHYHDOHGWKDWSHRSOHZLWK/'V






3HRSOHZLWK/'VDUH DW DQ LQFUHDVHG ULVNRIEHLQJXQDEOH WR
XQGHUVWDQG WKH ODQJXDJH XVHG WR GHVFULEH FRQFHSWV WKXV
WHFKQRORJLHV PXVW XVH DOWHUQDWLYH IRUPDWV WR UHSUHVHQW WKLV












7KH EXON RI WKH H[SHUWV VXJJHVWHG WKDW LPDJHU\ LV WKH PRVW
HIIHFWLYHPRGDOLW\XVHGWRFRQYH\LQIRUPDWLRQDQGWKHUHIRUH
SURPRWH GLVFXVVLRQ SURYLGLQJ LW LPPHGLDWHO\ FDSWXUHV WKH
FRQFHSWEHLQJGHSLFWHG)XUWKHUPRUHSULPDU\ UHDVRQV WKDW
ZHUHVXJJHVWHGIRUWKLVLQFOXGHGEHLQJHDVLHUWRSURFHVVWKDQ
ZRUGV DORQH >@ DQG EHLQJ DYDLODEOH WKURXJKRXW WKH HQWLUH
SURFHVV ,Q D YDULHW\ RI KHDOWKUHODWHG VWXGLHV SDWLHQW
FRPSUHKHQVLRQ KDV EHHQ SURYHQ WR LQFUHDVH ZKHQ UHVRXUFHV
FRQYH\HGLQIRUPDWLRQXVLQJERWKLPDJHU\DQGWH[W>@
,Q DGGLWLRQ SDUWLFLSDQW  UHYHDOHG WKDW SLFWXUHV FDQ DFW DV D
UHIHUHQWDQGDVVLVWLQRYHUFRPLQJSRWHQWLDOVKRUWWHUPPHPRU\
LPSDLUPHQWV













3DUWLFLSDQW  UHYHDOHG WKDW WKH FRPPXQLFDWLRQ VNLOOV RI WKLV
SRSXODWLRQ FDQ YDU\ ZLGHO\ EXW VXJJHVWHG WKDW WKH XVH RI
DFFHVVLEOHODQJXDJHJXLGHOLQHVFDQKHOSWRPLWLJDWHWKLVLVVXH
7KH H[SHUWV GLVFXVVHG  ZD\V LQ ZKLFK VSHHFK PD\ EH
LQFRUSRUDWHGLQWRWKHGLJLWDODLGDFFHSWLQJVSHHFKDVXVHU
LQSXWWRIRUJRWKHUHOLDQFHRQWRXFKVFUHHQVDQGSOD\LQJEDFN




&RPELQLQJ VSHHFK WH[W DQG LPDJHU\ WR UHSUHVHQW PHGLFDO
FRQGLWLRQVVKRXOGLQFUHDVHSDWLHQWFRPSUHKHQVLRQDVWKH\PD\
XVHWKHPRGDOLW\WKDWPDNHVVHQVHWRWKHPZKHQSUHVHQWHGZLWK
HDFK SRWHQWLDO RSWLRQ 7KLV FDQ OHDG WR DQ LQFUHDVH LQ WKH
DFFXUDF\RIWKHGDWDEHLQJFROOHFWHGDQGPD\DOVREHEHQHILFLDO
WRWKHJHQHUDOSRSXODWLRQZLWKPDQ\SDWLHQWVFRQFOXGLQJWKDW




















LUUHOHYDQW TXHVWLRQV EHLQJ SUHVHQWHG &RQVHTXHQWO\ D
















RQ XVHUV 1HYHUWKHOHVV WKH\ KDG FRQIOLFWLQJ YLHZV RQ WKH
PD[LPXPQXPEHURIRSWLRQVSUHVHQWDWDQ\WLPH3DUWLFLSDQW



















,Q WKLV VWXG\  RI WKH H[SHUWV VWDWHG WKDW $$& WHFKQRORJLHV













































7KH KHDOWK GHPRJUDSKLFV RI DGXOWV ZLWK 0/'V GLIIHU
GUDPDWLFDOO\ IURP WKDW RI WKH JHQHUDO SRSXODWLRQ >@
&RQVHTXHQWO\ WKLV HYLGHQFH PXVW EH XVHG WR MXVWLI\ WKH
V\PSWRPV WKDW DUH HPEHGGHG ZLWKLQ WKH DLG WR HQVXUH WKH
TXHVWLRQV SUHVHQWHG DUH UHOHYDQW WR WKH XVHU¶V FRQGLWLRQ DV
GLVFXVVHGE\SDUWLFLSDQW
7KH FRQWHQW QHHGV WR EH LQIRUPHG E\ WKH VSHFLILF
KHDOWKH[SHULHQFHVRISHRSOHZLWKOHDUQLQJGLVDELOLWLHV
3HRSOH ZLWK OHDUQLQJ GLVDELOLWLHV KDYH GLIIHUHQW
SDWWHUQV RI GLVHDVHV WR SHRSOH LQ WKH JHQHUDO
SRSXODWLRQ«GLIIHUHQW NLQGVRI FDQFHUV IRU H[DPSOH
DUHPRUHSUHYDOHQW
*3V RIWHQ RYHUVKDGRZ PDQ\ RI WKH FRPPRQ FRQGLWLRQV
H[SHULHQFHG E\ SHRSOH ZLWK /'V IRU H[DPSOH KHDULQJ






 EULHIO\ GHVFULEHG WKH ILUVW  TXHVWLRQV WKH\ ZRXOG H[SORUH
GXULQJDFRQVXOWDWLRQ






 4XHVWLRQV WR H[WUDFW WKH V\PSWRPV H[SHULHQFHG E\ WKH
SDWLHQW
 4XHVWLRQV WR GHWHUPLQH WKH GXUDWLRQ DQG LQWHQVLW\ RI
V\PSWRPV
 4XHVWLRQVWRH[WUDFWWKHKLVWRU\RIV\PSWRPV
 4XHVWLRQV WKDW H[WUDFW WKH RYHUDOO KHDOWK RI SDWLHQWV













WKH VHFRQG WKLQJ \RX WHQG WR XWLOL]H LV SUHYLRXV
UHFRUGV)RUH[DPSOHLIWKH\KDYH>KDG@DSDUWLFXODU
KHDOWK SUREOHP WKHQ \RX FDQ DQWLFLSDWH FHUWDLQ
SUREOHPV >RFFXUULQJ@ +LVWRU\ IURP WKHLU FDUHU RU
IDPLO\PHPEHUVRIWHQJLYHV\RXFXHVWRZRUNEH\RQG
)URPWKLVH[FHUSW\RXPD\DVVXPHWKDWDOOV\PSWRPVVHOHFWHG
WKURXJKRXW WKHDLGVKRXOGEHVWRUHG IRU VXEVHTXHQW UHWULHYDO
+RZHYHUSDUWLFLSDQWEHOLHYHVWKDWWKLVLVQRWQHFHVVDU\DQG
LQVWHDGRQO\WKHPRVWVLJQLILFDQWV\PSWRPVVKRXOGEHVWRUHG
2XU UROH LV ODUJHO\ DQ LQWHUSUHWLYH UROH WUDQVODWLQJ
SHRSOH¶V V\PSWRPV DORQJVLGH DQ\ LQYHVWLJDWLRQV









DQGD VXPPDU\RI WKRVHGLVFXVVHG LQGHSWK DUHSUHVHQWHG LQ





















)URP WKH RIIVHW SRUWDELOLW\ ZDV SULRULWL]HG DV  RI WKH PRVW
LPSRUWDQWIHDWXUHVRIWKHDSS&RQVHTXHQWO\ZHGHYHORSHGWKH











7KH QHHG WR OLPLW WKH QXPEHU RI LUUHOHYDQW TXHVWLRQV EHLQJ
SUHVHQWHGWRSDWLHQWVZLWK0/'VZDVDOVRGLVFXVVHGLQGHSWK
E\ WKH H[SHUWV 7R DFKLHYH WKLV DQ DGDSWLYH VWDFNEDVHG
TXHVWLRQQDLUHKDVEHHQLPSOHPHQWHGVLPLODUWRWKDWSURSRVHG
E\%RXDPUDQHHWDO>@$PDLQTXHVWLRQQDLUHVWDFNLVFUHDWHG
EDVHG RQ WKH SULPDU\ V\PSWRP VHOHFWHG E\ WKH SDWLHQW²IRU





















LQFOXGHV SLFWXUHV WKDW FORVHO\ PDWFK WKH RSWLRQV DYDLODEOH
VLPSOLILHG WH[W WKDW SURYLGHV D GHVFULSWLRQ RI WKH V\PSWRPV
SUHVHQWHGDQGDXGLRWKDWPD\EHDFFHVVHGLQPDQQHUV7KH
XVHU PD\ UHTXHVW WKH SURJUDP WR VHTXHQWLDOO\ KLJKOLJKW DQG
SOD\EDFNDOOSDVVDJHVRIWH[WGLVSOD\HGRQFRPSOHWLRQRISDJH
ORDGV RU VLPSO\ VHOHFW D SDUWLFXODU DXGLR EXWWRQ WR KDYH DQ
LQGLYLGXDOSDVVDJHSOD\HGEDFN3DWLHQWVPD\WKHQXWLOL]HWKH
PRGDOLW\ WKDW PDNHV VHQVH WR WKHP ZKHQ SUHVHQWHG ZLWK DQ



















































































VLJQLILFDQWPRWRURUYLVXDO LPSDLUPHQWVDV WKH DUHDRI VSDFH












SDUWLFXODUO\ ZHOO WR FRQFUHWH REMHFWV WKDW WKH\ PD\ SRLQW WR
+HQFH ZKHQ D SDWLHQW LV UHTXLUHG WR LQGLFDWH WKH ERG\ SDUW











UHVXOW LQ SUDFWLWLRQHUV XVLQJ LQFRUUHFW LQIRUPDWLRQ WR IRUP D
GLDJQRVLV&RQVHTXHQWO\DVNLSEXWWRQVKRZQLQWKHULJKWKDQG
VLGHRILPDJHLQ)LJXUHKDVEHHQGHYHORSHGZLWKWKHQHHGV
RI WKHPDMRULW\RI VWDNHKROGHUV WDNLQJ LQWRFRQVLGHUDWLRQ$V
WH[WPD\QRWEH UHOLHGXSRQ WR FRQYH\ LQIRUPDWLRQ >@ WKH
EXWWRQPDNHVXVHRIDQDUURZWRUHSUHVHQWQDWXUDOO\WKHDELOLW\
WRPRYHRQWRWKHQH[WTXHVWLRQSDJH7KHVXFFHVVRIWKLVLPDJH
ZLOO EH GLVFXVVHG LQ GHSWK LQ WKH QH[W VHFWLRQ 2QFH WKH





















SDWLHQW¶V KHDOWK QHHGV *3V RIWHQ XVH JHQHUDO RSHQHQGHG





,I \RXJLYH VRPHRQH>ZLWK/'V@DEODQNFDQYDV WR
VWDUWRIIZLWKWKHLUPLQGMXVWJRHVEODQNDQGWKH\GRQ¶W



















WR VKDSH WKHLU TXHVWLRQV EDVHG RQ WKH LQIRUPDWLRQ FROOHFWHG
RXWVLGHRIWKHDSSRLQWPHQWDVGHVFULEHGE\SDUWLFLSDQW
,WKLQNDORWRI*3VQRZKDYHH[WHQGHGFRQVXOWDWLRQ
WLPHV IRU SHRSOH ZLWK OHDUQLQJ GLVDELOLWLHV EXW WKDW


















LV FUXFLDO WR WKH SDWLHQW¶V XQGHUVWDQGLQJ RI WKH V\PSWRPV
GLVSOD\HG +RZHYHU VRPH DVSHFWV PD\ EH LPSURYHG XSRQ





































DW ZKLFK SRLQW LWV LQWHQWLRQ EHFDPH FOHDU DV GLVFXVVHG E\
SDUWLFLSDQW



















WKH FRORU VFKHPHV XVHG LV FUXFLDO WR DGGUHVVLQJ WKH PRUH
LQGLYLGXDOQHHGVRISDWLHQWVDVKLJKOLJKWHGE\SDUWLFLSDQW
7KDWPLJKWEHDJRRGLGHD>FKDQJLQJWKHEDFNJURXQG












([SHUWV  DQG  VXJJHVWHG WKDW D FRQILUP IXQFWLRQ FRXOG EH
HPEHGGHGWKDWHQDEOHVSDWLHQWVWRFRUURERUDWHWKHLUFKRLFHDV
GLVFXVVHGE\H[SHUW
,ZDVZRQGHULQJ >LI \RXFRXOG LQFOXGH@DER[ WKDW
VD\V³GLG\RXPHDQ\RXUVLJKWLVWKDWFRUUHFW\HVRU
QR´DQGLIQRLWZRXOGJREDFN
+RZHYHU SDUWLFLSDQW  IHOW WKDW WKLV VWUDWHJ\ FRXOG EHFRPH
LUULWDWLQJ IRU WKRVH XVHUV ZKR DUH FRQVLVWHQWO\ VHOHFWLQJ WKH




2YHUDOO WKH H[SHUWV GLVFXVVHG  PDLQ LPSURYHPHQWV WR WKH
GHYHORSHG SUREH  WKH LPSOHPHQWDWLRQ RI DQ DFFHVVLEOH
VXPPDU\ SDJH IRU SDWLHQWV  XWLOL]LQJ JHQHUDO SLFWXUHV WR
UHSUHVHQWDUDQJHRISHUPXWDWLRQVSURYLGLQJDXGLRIHHGEDFN





































































FDQRFFXUZKHQ LQIRUPDWLRQ LVSUHVHQWHG LQDQ LQDSSURSULDWH
PDQQHU%RWK)XUEHUJHWDO>@DQG0HQ]LHVHWDO>@FDPHWR
DVLPLODUFRQFOXVLRQDQGVXJJHVWHGWKDWWKLVSURFHVVFDQKDYHD
GHWULPHQWDO LPSDFWRQ WKHSDWLHQW¶VDELOLW\ WRJLYHFRQVHQWDV
WKHLQGLYLGXDOPD\QRWIXOO\FRPSUHKHQGWKHRSWLRQVDYDLODEOH








FRXOG DOVR EH XVHG WR FDSWXUH WKRVH FRQGLWLRQV WKDW LQYROYH
PRYHPHQWVXFKDVSDLQZKHQUDLVLQJ\RXUDUPWRHQVXUHWKH\
DUH LGHQWLILDEOH WRSDWLHQWVZLWK/'V)XUEHUJHW DO >@ DOVR
LQYHVWLJDWHGWKHPRVWHIIHFWLYHVW\OHRILPDJHU\WRHPEHGZLWKLQ
WKHLU GHFLVLRQ VXSSRUW WRRO DQG IRXQG WKDW RYHU  RI
SDUWLFLSDQWV SUHIHUUHG FDUWRRQ JUDSKLFV 7KH UHPDLQLQJ
SDUWLFLSDQWVZHUHVSOLWEHWZHHQVLPSOLVWLFLPDJHVDQGWKRVHWKDW
IROORZHG D JUDSKLF QRYHO GHVLJQ DQG WKLV HPSKDVL]HV WKDW D
UDQJH RI QHHGV PXVW EH FRQVLGHUHG ZKHQ GHYHORSLQJ
WHFKQRORJLHVIRUVWDNHKROGHUVZKRKDYH/'V
,Q DGGLWLRQ WR SUHVHQWLQJ GDWD LQ DQ DFFHVVLEOH PDQQHU WKH
GHQWLVWV LQYROYHG LQ >@ UHTXHVWHG WKDW VXFKDLGVH[WUDFW WKH
SDWLHQW¶VOLNHVGLVOLNHVDQGSUHYLRXVGHQWDOKLVWRU\LQDPDQQHU
















0DQ\RI WKHPRGDOLWLHVGLVFXVVHG LQ WKHSUHYLRXVVXEVHFWLRQ
ZHUHDOVRWDUJHWHGE\6DOJDGRHWDOZKHQLGHQWLI\LQJIHDWXUHV
IRU D PRELOH DSS WKDW VXSSRUWV XVHUV LQ WKH PDQDJHPHQW RI
PHGLFDWLRQ >@ 1HYHUWKHOHVV WKHVH DXWKRUV H[SORUHG WKH
FRQFHSWRIFXVWRPL]DWLRQLQIXUWKHUGHSWK ,QWHUHVWLQJO\ WKH\
UHFRJQL]HG WKH QHHG WR FKDQJH WKH LQWHUIDFH EDVHG RQ WKH
FDWHJRU\RIXVHULQWHUDFWLQJZLWKWKHDSS7KLVSURSHUW\FRXOG
EHH[WUHPHO\XVHIXOIRUWKHSURSRVHGDSSDVGLIIHUHQWDQGPRUH
FRPSOH[ LQIRUPDWLRQ PD\ EH SUHVHQWHG WR WKH PHGLFDO
SURIHVVLRQDORUFDUHJLYHUVXSHUYLVLQJWKHSDWLHQW:LWKUHJDUG














LQFUHDVHG LQ VL]H EHFDXVH RI WKH VFUHHQ VSDFH DYDLODEOH DQG




DYDLODEOH RQ WKH KHDOWK GHPRJUDSKLFV RI SHRSOH ZLWK /'V
&RQVHTXHQWO\HQDEOLQJWKHXVHUWRFKDQJHWKHQXPEHURIRSWLRQV





WR DOORZ XVHUV WR HGLW WKHVH DW ZLOO DQG LQVWHDG D UDQJH RI
UHVRXUFHV VKRXOG EH GHYHORSHG DQG PDGH LQWHUFKDQJHDEOH WR
VXLWFHUWDLQVXEJURXSVRIXVHUV0RUHRYHUIXUWKHURSSRUWXQLWLHV
IRUFXVWRPL]DWLRQLQFOXGHDGDSWLQJWKHFRORUVFKHPHVHPSOR\HG
DV ZHOO DV WKH VW\OH SDFH DQG YROXPH LQ ZKLFK VSHHFK LV
UHWXUQHG:HSODQ WRGHYHORS WKHIHDWXUHVGLVFXVVHGZLWK WKH
XVH RI SDUWLFLSDWRU\ GHVLJQ WHFKQLTXHV WR HQVXUH WKH\ DUH
HIIHFWLYH LQ DFKLHYLQJ WKHLU JRDO 6WDNHKROGHUV PD\ WKHQ
FXVWRPL]HWKHLQWHUIDFHWRVXLWWKHLURZQLQGLYLGXDOQHHGVDQG
LPSDLUPHQWV
7KH DHVWKHWLFV RI WKH DLG LV FHUWDLQO\ DQ LPSRUWDQW IDFWRU
KRZHYHULWLVQRWWKHVROHGULYLQJIRUFHEHKLQGLWVVXFFHVV7KH
H[SHUWVUHYHDOHGWKDWWKHTXHVWLRQVSUHVHQWHGWRWKHXVHUVKRXOG
EH EDVHG RQ WKHLU RZQ KHDOWK QHHGV &RQVHTXHQWO\ D VWDWLF
TXHVWLRQQDLUHZRXOGEHLQDSSURSULDWHDVWKHSDWLHQWZRXOGEH
UHTXLUHGWRDQVZHUDQDEXQGDQFHRILUUHOHYDQWTXHVWLRQVZKHQ
SURYLGLQJ LQIRUPDWLRQ DERXW WKHLU FRQGLWLRQ²D SURFHVV WKDW











VXSSOHPHQWLQJ WH[WXDO LQIRUPDWLRQ ZLWK VSHHFK DQG LPDJHV
LPSOHPHQWLQJ DFFHVVLELOLW\ JXLGHOLQHV DQG DYRLGLQJ
WHFKQRORJ\VSHFLILF DFWLRQV VXFK DV VZLSLQJ )XUWKHU
UHTXLUHPHQWVLGHQWLILHGE\WKHVHDXWKRUVLQFOXGHRIIHULQJEUHDNV
ZKHQ WKHXVHU LV UHTXLUHG WRFRPSOHWHD OHQJWK\SURFHVVDQG







































FRQFHUQ GXULQJ WKLV SURFHVV ZDV WKH DFFXUDF\ RI FRPSXWHU
DOJRULWKPV LQ GLVFHUQLQJ WKH FXUUHQW KHDOWK VWDWXV RI DQ
LQGLYLGXDO \HW WKLV DSSUHKHQVLRQPD\EH PLWLJDWHGSURYLGHG
WKHVHDOJRULWKPVDUHGHYHORSHGXVLQJUREXVWPHWKRGV7KH\DOVR




,QDGGLWLRQPDLQEDUULHUV WR WKHXVHRI WDEOHW WHFKQRORJLHV
ZHUH GLVFXVVHG E\ WKH H[SHUWV WKH SUHVHQFH RI PRWRUYLVXDO
LPSDLUPHQWV DQG GLJLWDO H[FOXVLRQ 7KHVH LPSDLUPHQWV PD\




7KH\ IRXQG WKDW WKH SDUWLFLSDQWV ZHUH DEOH WR OHDUQ KRZ WR
RSHUDWHWKHGHYLFHUHODWLYHO\TXLFNO\KRZHYHUWKH\VWUXJJOHG
WRJUDVSWKHFRQFHSWRIOHVVLQWXLWLYHRSHUDWLRQV)XUWKHUPRUH














WKH QXPEHU RI *3V LQYROYHG ZDV UHVWULFWHG DQG WKDW GDWD
VDWXUDWLRQIRUWKLVSRSXODWLRQKDVQRWEHHQDFKLHYHG$OWKRXJK













2XU VWXG\ KDV GHPRQVWUDWHG WKH SRWHQWLDO XVH RI WDEOHW
WHFKQRORJLHVWRSURPRWHGLVFXVVLRQEHWZHHQSUDFWLWLRQHUVDQG
DGXOWVZLWK0/'V:HGHYHORSHGWKHILUVWUHSUHVHQWDWLRQRID






,W LV LPSRUWDQW WR FRQVLGHU D QXPEHU RI IDFWRUV GXULQJ WKH
GHYHORSPHQW RI VXFK WHFKQRORJLHV )LUVW WKH FRQGLWLRQV
HPEHGGHGVKRXOGH[SORLWWKHHYLGHQFHDYDLODEOHRQWKHKHDOWK
QHHGV RI SHRSOH ZLWK /'V DV WKHLU GHPRJUDSKLFV GLIIHU
VLJQLILFDQWO\ IURP WKDW RI WKH JHQHUDO SRSXODWLRQ 6HYHUDO








LQSHRSOHZLWK/'V7KLVSURFHVV VKRXOGEH UHVWULFWHG WR WKH
FXVWRPL]DWLRQRI WKHDHVWKHWLFVRI WKHDSSDQGVKRXOGUHIUDLQ
IURP H[WHQGLQJ WR WKH FRQWHQW HPEHGGHG ZLWKLQ 6\PSWRPV
VKRXOGEHH[WUDFWHGLQDGYDQFHRIWKHFRQVXOWDWLRQWRDVVLVWLQ
PLWLJDWLQJWLPHFRQVWUDLQWVDQGWKHDSSVKRXOGEHSRUWDEOHWR
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